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by&ifOTbym. N, N-^f^M75K, N, N-^*^;i/y-feh 
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4-^DD7i-;i/) -4- (tert-^h^i/W-^ 

) \f^i?y<Dftmt£&temtttini&izttVTmfto. 5~iooim 
<&i~3 o&Mfe<Dmm-e&z>o 

[0 0 2 7] 

£j6tt##<fr» (3) *ea*3*l£^SSttfc4- (tert-7;h^ 

S/SMSte. 5 0 — 1 0 OT^&HT'&U, #;£L<ttO~5 Ot^jg^© 

[0 0 2 8] 

&fr&Ki&G>&. m^nr=.-m^ (D -e^$tis^?stt^4- (tert- 



tfiIE# 2001-3111361 



#2001—046390 

[0 0 29] 

fr< bT#e>tlfc-^ (1) T^$tlS^?Sffi^4 - (t e r t -zf h3f>> 

tr^^^>m##«mi:^$-&-5z:i:icj;y^ict e r t ~^ 
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n-/\^"^> 8 7 7 g fcj&n* 64t;S;T?#iSU &V^0r£T'6. 
5B#im7WT#£PLfco IST'2H^Mlfet, #e>*ifcj&H£<3grjU 
Un-A^>/bM> (10/1 (w/w) ) 270 gt*jgM}|Lfe 

0 #e>*ifc*£ll£^ffiT&c£^31*, ^i?^tf>l- C (4 -^DD7i-Jl/) "7 
:n:^;i/*^/l/] -4- (tert-^h^ri/*^-^ tf/<7^>l 1 8. 6 
g (306. 6 mmo 1 . Jfcsf§8 7. 9%) 

ifej& : 136. 5 — 137. 2 "C 

X HNMR (CDC1 3 ) 87. 38 — 7. 23 (m, 9 H) , 4. 2 0 (s, 

1 H) , 3 . 4 3 — 3. 40 (m, 4 H) , 2. 3 3 — 2. 3 0 (m, 4 H) , 
1. 4 3 (s, 9 H) 
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^-fe ^ (£> 1 - [ (4 - # 0 U7 n—Jl) 7 3L—Jl*?-}\/] -4- (tert- 
zfb3rZ/i3JVtf—JV) if^py4 0. Og (10 3. 4 mm o 1 ) h bfr^y 

4oog&i^ !§0$-&fe^ic, d- (+) -o, o' -yov^/i/TC 

i37. Og (103. 4mmol) t * # ^ 2 5 g &2>mffi.Z 3 0 X> 

x*Mx-f~ 0 (-) -1- [ (4 - tuny 31— jv) 7 ji,] -4- (t 

ert-yh^'>AM-;V) ^7^>- 2D- ( + ) -O, O* -V*Z/*J 

jfrm&m&o. o 2 g*n&£LTiM7Lt~&. mur-b/i^4 o o gzzm 
nfit'2HiMim #e>tifc^$:5Mb, h;n>8 0gt^» 

Lk„ #e>ftfc^£^ffiTlC^£-fr> (-) -1- [ (4-^DD7i-^ 
) 7i-;Wf;i/] - 4 - ( t e r t - ^ h 3f £/;2j;i/3tfn;i/) • 2 D 

- ( + ) -O, O' -y/^l/>fM5iS4 0. 5g (3 6. 7mmol, J& 
^3 5. 5%) *ntc a g^*© (-) - 1 - [ (4-^D7x^) 
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5. ^0$i±fe^iC, D- ( + ) -O, O' -v^yV-i Jimft 

ML 39g (3. 88mmol) £ ;* # / 0 . 9 g^f,^S^5:3 Ot 
7?in^.fco (-) - l- C (4-^nn7i-^ - 4 - (t 

e r t -r/h3f*/;*771/;ff— 71/) fcf^27>- 2D- ( + ) -o, o' -^^<>y 

*>x*%iMkz$G&vt^ m^tit^m^nmrizmm^, (-) -1- c u 

-^OD7i — >JL>) 7i-;i/^f;v] -4- (t e r t h ^ri/^j 71/^—71/) 

tr^<^s7>. 2D- (+) -o, o' -s^/o w^^^fe 1. 34 g (12 

. 1 mmo 1, JR^3 1. 3%) MH#© (~) - 1 — C 

•7X.—JV) 7 ^—JVt^Jl] -4- (t e r t -^b^ri/^71/^— fcf^^i7 

[0 0 3 9] 

H^M4 

(-) - 1 - [ (4-7nn7x^;i/) 7x^j^fM -4 - (tert-7 
h^PS/^;i//J<n;i/) \£^*Jy • 2D- ( + ) -O, O* -i?^>^>f7I/?@^ 
ig4 0. Og (3 6. 2 mmo 1, ^17 0. 9%ee) ZTIZh—hVJl' 
1 2 0 g ICflU*., 5 0T;iC#i&U 3*l£*§B?3-fr£ 0 I0iI?:4 5iCtT^ 
JflU (-) -1- [ D7i-;i/) ;i/*^7l/] -4- (ter 

t -rf h^i/JjJltf-fr) - 2D- ( + ) -O, O' -S^'OvM'/i/ 

TO^&£«llhLT5&nx.fc^ H^T*lB#fiaii#U ^tor*T'8W 
ttT#£PL£ 0 #e>*lfcj!&ll£5»!IU h;Px>/7t b-b 'J;i/ : 5/1 (v 
/v)T'MII£i5fct£L£o #£*ifc^£^mTCii£gjl£i2\ (-)-!-[( 
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4 - V UU7 7 -4- (tert-^h^r^;i/tol/ 

) bf^^^>- 2D- ( + ) -O, O' -^>^>f;H5il3 3. 7g (3 

0. 5mmol, &m 8 4 . 3%) (-) - 1 - C (4 - *n 
0 7i-^) 7^— /l/Z^A/] -4- (tert-^h^^W-;i/) fcT^ 
^©^lg»9 1. 0%ee*e&ofc„ 

[0 0 4 0] 

(-) -1- [ (4-^na 7i-;b) 7x- -4- (tert — 

^h^S/*;i/7K->n/) bf^^^>- 2D- (+) -o, o' -SJ'OW 

m&2. 04g (1. 85mmol. 3t^M^90. 6%ee) SrT-feh— hU 

;i/6. i2gK#nx., 5 0tc{c#mu z:*i£?£8e£-frfco r©^$:4 stc* 

-£#£PU (-) -1- [ (4-^nD7i-^) 7i^^f^] -4- (t 
ert-7S^ri/*M-^) tf^^>- 2D- ( + ) -O, O' -i/Ky^T 

<<frmftm&zmmiiLxtoz.it&. mmx* 1 mts&mw u m^xov&xam 

(v/v)t^IWUc 0 #b*ifc*SB&«ffiTK:tt*3ia\ (-) -1- [ 
(4-^nn7x-/l/) ^aiX;!/*^;!/] -4- (t e r t -7~h*ri/j]Jitf— 
\£1?i?>- 2D- ( + ) -O, O' -PKy\T4 . 79 g ( 

1. 6 2mmo 1. 7. 8%) MB*© O) -1 - C (4-* 

□ a7i-;i/) -4- (tert-7h^^;to) tf^ 

^^>©^^M^»9 8. 2%eeT*&ofc„ 
jRjft : 136. 3-137. 6^C 
[0 04 1] 

mmme 

(-) - 1 - [ (4 -^DD7i-,ll/) -4 - (tert- 

^h=3p^*;i/jK-;i/) v^vy • 2D- (+) -o, o' -s^'OvM'/bWG- 

&&1. 5 0g (1. Semmol. ^MI9 8. 2%ee) 5:hM>15 
glcM0£-t»\ 2. 8 h U ?A7M§?£7. 8g (5. 4 4mmol) 

£2 OVXMtL. ffit'3 0«#lt #e>ftfc£jS»^«©*S&#«l, 
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fc^, $ £tc 1 %ykmiti-b V fA^lV. 8g (1. 95mmol) £HFM 

&#itL£ 0 #e>tife»»©*«ES:e*b, (-) - l - C (4-?nn7x_ 
>n/) 7iu^f;i/] -4- (tert-yh^^;!'^) fcr^^>&$£ 

I^btO. 474g (1. 22mmol, iR^9 0. 0%) T'#fe D ^^M^ 

tt9 8. 4%e eT&ofco 

gfe.& : 157. 1 ~ 1 5 8 . 5 "C 

MMm-. [a] D -7. 0° (c = 0. 2, h;i/X» 

[0 0 4 2] 
^ttttf 7 

ftft**^7. 3 8g (2 0 2. 4mmol) &»»x^/l/4 3 . 5 g £Bfc& 

**jSPS*fe**lc (-) - l- [ (4-^on7x^) 7aix;i/^^;i/] - 
4- (tert-^h^fi/^M-^) fc?^*?>7. 83 g (2 0. 2 4mm 
ol, ^119 9. 6%ee) th;i/X>146. 6 g £jt>M*>&&?£$££ 2 0 
TCtliraTbt. mUX' 3 O&ffiMftLfc^ 6 0/CJC#iaU m&x- 3 

^Lfe„ w&nfc^ft&^TJcseas^ (-) -1- c (4-?dd7x- 

!7:cX;i/;*^/l/] fcr«*9 2?> • .2*fcgtt&7. 2 9 g (2 0. 2 7mmol > 
JK*SB:««0 *m=.. MHr*<Z> (-) -1- C (4-^DD7x^) 7xr 

[0 0 4 3] 

(-) - 1 - [ (4 -^DD7i-;i/) 7aiX;i/^^-;i/] -4 - (tert- 
:7*h3f */;fr;i/5tfx/l/) tT^^^> 0. 19g (0. 49mmol, ^iUll64 
. 8%e e) t Wl/X> 1 0. 0 g £fr*>te2>mmZ7k 7. 0gt3 5%ttil 

*#y-;t/i. o g&fln*., e qick:#mbu 5i$im&#bfco #e>*ifc£jsm 
^©ttlSr^ibfet, *JSlch;i/x>i o. 0 g 2 7%*lfttb 

'J7A*»I2. 1 5 g$rSU^m^?£©pHS:l 2J^±lCii^Lfe 0 tKMSt^H 
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U (-) - l - C (4-^nn7i-^ y* — tr-* 9 

tttO. 14g (0. 4 9mmo 1, JR^li^tW) T'^fc, ^^ItStte 7 
. 4%e eT&ofc. 

[0 0 4 4] 

9 

7t^01- [ (4 -^nn7i-^) ^air.;!/^^;!/] -4 - (t e r t - 
:/h3f bf/<^^>4 0. Og (103. 4mmol) £: bfrsiy 

4 0 0 g^ *#s*fc*«K:, L- (-) -o, o' -^Ky^--f)vm^ 

m- 17M»38. 9g (103. 4mmol) i:^^ ;-^2 3 g^f)feSi 

2 OTC-eito^feo (+) - l- [ (4-^nn7x-^) 

-4 - (t e r t -Zfb^isXJVtf—JV) \£^Vy • 2 L- (-) -O, O' 

rafiT?2i^Br«fiLfe. «e>n^m«59!iu h^sog^ 

( + ) - 1 - C (4 -9UW7 3L—)]/) Z7 3L— )V] -4- (t 
ert-fh^^M3) fcT"C9$» • 2L- (-) -O, O' -t/Ky-J 

<4.»mtimm£&mzitttm&6 e. 6g*mt~. (+) -1- c (4 

- # n n 7i-^) -4- ( t e r t --fh^i/ij)^—)^ 

#e>*i£ (+) - 1 - [ (4-^On7i-;i/) 7x^^fM -4 - ( t e 
r t -zT bifi/iJJVtf-JV) tf^^ify • 2L- (-) -O, O' -V*y*J4 
;i/«^a£fc»«&-£trtgS6 0. Og (^$fiS7 0. 9%ee) &T"fe b — 
h U ;i 1 1 1 g IZMZ.. 5 5TClc#Mb. ^©^5:4 510 

£T'i<fr£PU ( + ) -1- [ (4-7D U7x^;i/) 71-A-^M -4- ( 
tert-7h^^^jM-^/) fcf^^> • 2L- (-) -O, O' -JJ'O 

\r>( ;im&m&zm&£i,Tijo%.t=.&. muximmmnv. wt^xo°ctx*8 
mmfrttxftWLtco fc&nfcras&sMu' hM>/rth-bu;v: 5/ 

l(v/v)T'^WU ( + ) -1- [ (4-^nD7iljI/) 7ac-7V* 
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-4- (tert-^h^ri/^M^l/) \£^Vy • 2L- (-) -O 
, O' -^>!/-fA/»eifc«fc»llfe*tflSft5 6. 8g$:#fc 0 i^H*© ( 
+ ) - 1 - C D7i-;i/) -4- (t e r t - :/h 

3f fcf^^^>©^^^l±9 3. 0%e eT'&ofco #e>*lfcM 

*#e>*ifc (+) - i - [ (4 -?nnz7 3L—)i) -? -4 - (t e 

rt-^^J/M-A') hf/^*?>- 2L- (-) -O, O' -ifsO 

/vm^m^nmm^tim^5 4. eg (^ni9 3. o%ee> zr-tb- 

hVJii i i gizia*.. 6o^cic#Mb, zL&mmzs or 

£T*#£PU ( + ) - l- [ (4 -*nnt7x^;i/) 7ii;wf^] -4- ( 

tert-yhapi/AM-;!') lf^7^>-2L- (-) -O, O' 

mmfrvxftmvfc. mbtifri&ikzzML. h;n>/7th-h'j^:5/ 

1 (v/v)T?i»t:3M*U #&*ifelSS&*ffiTK:««a'Mr, (+) - l - C 
(4-^nn7r3) -4- (tert-^h^^M- 

tr^^^>- 2L- (-) -o, o' -M>y>fMaiS3 i. og ( 

2 8. 1 mm o 1, ^iz^tf) 1 - [ (4 -^nD7i- 7 - 
4- (tert-^h^r^M-^/) ^7^'>*^©JR^3 1. 3%) 

fe= Init^© (+) - l- [ (4 -^nn7i-;i/) 7i-;wf;i] -4- ( 

tert-7h^^M-^) ^5J?>03fcf igtt9 8. 3%eeT&o 

ffli& : 1 3 4. 6-135. 7 
[0 0 4 5] 
1 0 

( + ) - 1 - [ (4 - ^nn7i-;i/) 7i-^^fM-4 - (t e r t - 
•fh^t/Xfrtf-JV) 2D- (-) -O, O' 

&&3 0. 0 g (2 7. 2mmo 1, 3"6^M^9 8. 3%e e) & h;i/X>l 5 
0g&CM2-8\ 2. 8%7KM-^h U^ATjC^l 5 5. 4g (10 8. 8 m 

moi) zzonxMz.. iat'3owuc„ m*>&t~fcmm&®<D7km 
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ZfrMLfc&. Se>lCl%^C^b^-bU yj±*mmi 5 5. 4g (3 8. 9 mm 

oi) zmuvmz.. 3 ofrmmwv&o *m*&mvfr&. *i55. 4g& 

Lbfe*, *Jf£#ilU ( + ) -.1- [ (4-^nn7x-;i/) 7^ 
-4- (t e r t -:7*h3fS/#;i/jtfx;i/) tr^^^>#tf^?Ki 1 

8. 2g£#fc 0 ^«Stt9 8. 0%eet$ofe, #?>tlfcMlj:f 0iJ 

m<Rm\zw.mht^ 0 (-mzmmm&v. #e>*x£ (+) -1- c u-^n 

0 7xZ/l/) 7i^^f^] -4- (t e r t ~Z? )\st£—JI) fcf^ 

M M :155. 5 — 156. 3 

mytm: [a] D +7. 5° (c = 0. 2, 

^b7K^75j*^7. 7 8g (2 13. 3mmol) £g|^a:^;i/4 5. 9g{C0fc& 
It fc^lC, #<b*lfc ( + ) -1- [ (4-^ni37i^) 7i-Jl/ 
-4- (tert-7*h^^^-;b) If ^9 1 7 6. 

0g (^MS9 8. 0%ee) £ 2 0 ICTf 1 B£|fire»T Lfc 0 

6ox:ic#iaL. muT*3mmmwist=.o 2oicit^u #e> 

(+) - i - [ (4-^on7ic;i/) 7i-;wfM hf^s;> • 2*& 

^^8. 5 1 g (2 3. 7mmo 1, ( + ) - 1 - [ (4 -^nn7i-^) 7 
i-^^fM -4- ( t e r t -zfh*ri/iJJltf— tf^^> • 2D- ( 
-) -O, O' -S?^>^>f^S5»*fr&©**8 8. 1%) 

© (+) -l - [ (4 -^nn7i-;i/) 7i-;Mf^/] fcr^^>©}fe3M&& 

S»9 8. 4%eeT&o£ 0 
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mm] 



( i ) 




d) 



. ifi*«^, c i - c 3 r;i/^;Hi fettc i - c 3 7;i/3^i/i 
S:^o ) 



1 
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